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(57) ABSTRACT 

A method for reproducing an optical recording medium 
includes: determining a kind of optical pick-up device placed 
to reproduce an optical recording medium; detecting a push 
pull signal or a pre-pit signal of an inserted recording medium 
according to the kind of optical pick-up device; and repro 
ducing the optical recording medium by using an optical 
pick-up device from Which the push-pull signal or the pre-pit 
signal is detected. 

7 Claims, 7 Drawing Sheets 
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METHOD FOR REPRODUCING OPTICAL 
RECORDING MEDIUM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a method for reproducing 

an optical recording medium, and particularly, to a method for 
reproducing an optical recording medium capable of distin 
guishing betWeen near-?eld and far-?eld optical recording 
media and interchangeably reproducing both types of optical 
recording media. 

2. Description of the Related Art 
In the current ?eld of optical recording media, various 

technologies and recording media are being developed. The 
current optical recording media may be categoriZed into a 
far-?eld type and a near ?eld type. 

The near-?eld optical recording medium and far-?eld opti 
cal recording medium Will noW be described schematically. 

FIG. 1 is a block diagram of an optical pick-up of a repro 
ducing device that may reproduce a far-?eld optical recording 
medium, illustrating a con?guration of an optical pick-up, 
Which may reproduce a DVD. 

The optical pick-up includes a laser diode 101, a collimator 
lens 102, a beam splitter 103, an objective lens 104, a cylin 
drical lens 105 and a photo diode 106. 

In general, light generated from the laser diode 101 is 
emitted With oval intensity distribution. In order to ef?ciently 
concentrate light to the objective lens 104 having a circular 
incident surface, the intensity distribution of the emitted light 
is shaped into a circular form by using a beam shaping prism 
or the like. 

The beam splitter 103 is used to detect light re?ected by the 
optical disc. 
When light transmitted through the beam splitter 103 

passes through a N4 Wavelength plate (not shoWn), linear 
polariZed light is changed into circular polariZed light by the 
M4 Wavelength plate (not shoWn) and is made incident upon 
the objective lens 104. 

Light incident upon the objective lens 104 is re?ected by 
the optical disc 107 and is transmitted through the objective 
lens 104 again. Here, such re?ection is made betWeen the air 
having a loW refractive index and the optical disc 107 having 
a high refractive index, so that the phase of the light is 
changed by 180°. In this case, the light shaped into the circu 
lar polariZed light by the M 4 Wavelength plate (not shoWn) is 
changed into linear polariZed light While transmitting the M 4 
Wavelength plate (not shoWn) again, but its polarization direc 
tion is changed to be perpendicular to the initial polarization 
direction. Accordingly, most of light is re?ected by the beam 
splitter 103 and is made incident upon the photo diode 106, 
thereby detecting an optical signal. 

Research on various methods for increasing recording 
capacity of an optical recording medium is being conducted, 
and development of a Blueray disc (BD) is being made as Well 
as a CD and DVD. 

In order to increase the recording capacity of an optical 
recording medium, methods of reducing a Wavelength of a 
laser beam or increasing the number of apertures (NA) of an 
objective lens are being studied. 

HoWever, When it comes to the Blueray disc, there is limit 
to the method of reducing a Wavelength, and in the existing 
far-?eld method, increasing the number of apertures of an 
objective lens cannot contribute to the improvement of the 
recording capacity. 
A near-?eld type using a recently-developed solid immer 

sion lens (SIL) is draWing much attention for its possibility of 
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2 
remarkably increasing recording capacity as a hemispherical 
SIL made of a medium having a refractive index much higher 
than 1 is disposed under an objective lens, thereby alloWing 
the number of apertures substantially to be n*NA Which is 
much higher than 1 

FIG. 2. is a vieW of an optical pick-up that can reproduce an 
optical recording medium supporting a near-?eld. 

Unlike the far-?eld optical recording medium, the optical 
pick-up for reproducing a near-?eld optical recording 
medium includes a solid immersion lens (SIL) 202. 

The principle of the optical pick-up using the SIL 202 Will 
noW be described schematically. 

Referring to FIG. 2, When a laser is concentrated to the SIL 
202 by an objective lens 201, a focus is formed at a bottom 
inside the SIL 202 With a high refractive index, and its focus 
spot diameter is decreased in proportional to a refractive 
index of the SIL 202, so that a spot siZe smaller than a 
diffraction limit is obtained. 

In general, an optical system includes tWo types of lenses. 
One is a free focus lens loaded on a surface of a lift type head 
and corresponds to an objective lens 202 in the related art 
optical pick-up. The other one is a hemispherical lens called 
an SIL 202. The SIL 202 is made ofa material With a high 
refractive index (n) such as glass or the like and is loaded on 
a loWer surface of the lift type head. Also, a coil is disposed to 
surround the SIL 202. 
When a neW type of reproducing device of an optical 

recording medium is developed, interchangeability With the 
existing type should be considered to be important. If the 
device has no interchangeability With the exiting type in a 
market, users may disregard the neW type of product and it 
may become di?icult for the neW type product to enter the 
market. 

Also, although a reproducing device With interchangeabil 
ity is developed, a technology of distinguishing betWeen the 
different types of optical recording media may become an 
issue. 

Particularly, a distance betWeen a bottom of the SIL and a 
surface of the optical recording medium of the optical pick-up 
is in tens of nanometers. For this reason, if the kind of inserted 
media is not accurately recogniZed in operation of the repro 
ducing device, the optical pick-up or the optical recording 
medium may be damaged. 

In order to avoid such damage, a neW method is being 
demanded for speedily determining the type of optical 
recording medium in a very simple manner before the opera 
tion of a reproducing device having interchangeability is 
started. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to a method 
for reproducing an optical recording medium that substan 
tially obviates one or more problems due to limitations and 
disadvantages of the related art. 
An object of the present invention is to provide a method 

for reproducing an optical recording medium of a reproduc 
ing device capable of interchangeably reproducing an optical 
recording medium used in a near-?eld type using an SIL and 
an optical recording medium used in a far-?eld type. 

Another object of the present invention is to provide a 
method for reproducing an optical recording medium capable 
of safely reproducing an optical recording medium by using a 
near-?eld optical pick-up device. 

Additional advantages, objects, and features of the inven 
tion Will be set forth in part in the description Which folloWs 
and in part Will become apparent to those having ordinary 
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skill in the art upon examination of the following or may be 
learned from practice of the invention. The objectives and 
other advantages of the invention may be realized and 
attained by the structure particularly pointed out in the Written 
description and claims hereof as Well as the appended draW 
ings. 

To achieve these objects and other advantages and in accor 
dance With the purpose of the invention, as embodied and 
broadly described herein, there is provided a method for 
reproducing an optical recording medium, including: reading 
header information of an inserted optical recording medium 
by using a ?rst optical pick-up device; and reproducing the 
optical recording medium When the header information is 
recognizable, and changing the ?rst optical pick-up device to 
a second optical pick-up device When the header information 
is unrecognizable and reading the header information of the 
optical recording medium. 

In another aspect of the present invention, there is provided 
a method for reproducing an optical recording medium, 
including: determining a kind of optical pick-up device 
placed to reproduce an optical recording medium; detecting a 
push-pull signal or a pre-pit signal of an inserted recording 
medium according to the kind of optical pick-up device; and 
reproducing the optical recording medium by using an optical 
pick-up device from Which the push-pull signal or the pre-pit 
signal is detected. 

In a further another aspect of the present invention, there is 
provided a method for reproducing an optical recording 
medium, including: detecting header information of the opti 
cal recording media by using a near-?eld optical pick-up 
device; and determining the optical recording medium to be 
unreproducable When the header information is not detected, 
and reproducing the optical recording medium When the 
header information is detected. 

It is to be understood that both the foregoing general 
description and the folloWing detailed description of the 
present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as 
claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings, Which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this application, illustrate 
embodiment(s) of the invention and together With the descrip 
tion serve to explain the principle of the invention. In the 
draWings: 

FIG. 1 is a block diagram of an optical pick-up of a repro 
ducing device that may reproduce a far-?eld optical recording 
medium; 

FIG. 2 is a vieW of an optical pick-up that can reproduce a 
near-?eld optical recording medium; 

FIGS. 3 and 4 illustrate an optical disc used in the near-?eld 
type and an optical disc used in the far-?eld type; 

FIGS. 5 and 6 illustrate a method in Which a near-?eld 
optical pick-up device including a coupled objective lens and 
solid immersion lens reproduces an optical disc used in the 
near-?eld type and an optical disc used in the far-?eld type; 

FIGS. 7 and 8 illustrate a method in Which a far-?eld 
optical pick-up device reproduces an optical disc used in the 
near-?eld type and an optical disc used in the far-?eld type; 

FIG. 9 is a vieW of a method for reproducing an optical 
recording medium according to an embodiment of the present 
invention; and 
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4 
FIG. 10 is a vieW of a method for reproducing an optical 

recording medium according to the embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Reference Will noW be made in detail to the preferred 
embodiments of the present invention, examples of Which are 
illustrated in the accompanying draWings. 

FIGS. 3 and 4 illustrate an optical disc used in the near-?eld 
type and an optical disc used in the far-?eld type. 
As shoWn in FIG. 3, the optical disc 310 used in the near 

?eld type has a pit (ROM)/ groove structure (—R, RW) 301 or 
the like. AS shoWn in FIG. 4, the optical disc 320 used in the 
far-?eld type has a pit/ groove structure 302 at its middle layer 
and a cover layer 303 With a certain thickness thereon. 

Therefore, When a near-?eld optical pick-up unit 
approaches the optical disc 320 used in the far-?eld type, 
collision occurs betWeen the optical pick-up unit and the 
cover layer 303 of the optical disc 320. Also, When a far-?eld 
optical pick-up unit approaches the optical disc 310 used in 
the near-?eld type, a desired signal may not be obtained by 
spherical aberration or the like even if reproduction itself is 
possible. 

Accordingly, it is important to place a suitable optical pick 
to a kind of optical disc Within a reproducing device having 
interchangeability. Prior to describing a method therefor, an 
optical-disc recognizing method of optical pick-up units 
respectively supporting the far-?eld type and the near-?eld 
type Will noW be described. 

FIGS. 5 and 6 illustrate a method in Which a near-?eld 
optical pick-up device having a coupled objective lens 301 
and solid immersion lens 302 reproduces an optical disc used 
in the near-?eld type and an optical disc used in the far-?eld 
type 

Referring to FIGS. 5 and 6, the near-?eld optical pick-up 
scans a surface of an optical disc in a vertical direction of a 

track and checks Whether or not a push-pull signal (difference 
signal of right and left photo diodes) is generated, thereby 
determining the kind of optical disc. In the case of the optical 
disc 310 used in the near-?eld type, the push-pull signal is 
generated during track-crossing scanning because of its pit/ 
groove structure on a surface. HoWever, in the case of the 
optical disc 320 used in the far-?eld type, the push-pull signal 
cannot be obtained because its surface is ?at due to a cover 
layer. 

FIGS. 7 and 8 illustrate a method in Which the far-?eld 
optical pick-up device reproduces an optical disc used in the 
near-?eld type and an optical disc used in the far-?eld type. 
The far-?eld optical pick-up unit reproduces a pre-pit part 

on a header portion of the optical disc, thereby determining 
the kind of optical disc. In the case of the optical disc 310 used 
in the near-?eld type, although a pre-pit exists, its length is 
Within a range of about l/2~1/4 of a pre-pit length of the optical 
disc used in the far-?eld type, Which is beloW a diffraction 
limit, thereby exceeding resolution of the far-?eld optical 
pick-up unit. Also, because the optical disc 310 used in the 
near-?eld type has no cover layer, high spherical aberration is 
generated and accordingly, reproducing an image becomes 
impossible. In the case of the optical disc 320 used in the 
far-?eld type, a pre-pit is reproduced, thereby determining 
information of the optical disc 320. 

FIG. 9 illustrates a method of reproducing an optical 
recording medium according to an embodiment of the present 
invention. 

First, header information is extracted according to a mode 
of a current pick-up (S901). 
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If the header information is recognizable, optical record 
ing/reproducing is performed on an optical disc. If the header 
information is unrecognizable, the optical pick-up is changed 
according to the kind of optical recording medium (S902), 
(S903) and (S904). 

Hereinafter, the more detailed embodiment of the opera 
tions (S901) and (S902) of determining the kind of optical 
recording medium and reproducing the optical recording 
medium accordingly, Will noW be described. 

FIG. 10 illustrates the method for reproducing the optical 
recording medium according to the embodiment of the 
present invention. 

Referring to FIG. 10, a mode of a current optical pick-up 
device is checked (S911). Namely, it is determined Whether 
the optical pick-up device set to reproduce an optical disc 
adopts the far-?eld type or the near ?eld type, and the optical 
pick-up device reads a predetermined signal in order to bring 
header information from the optical disc. 

Whether the optical pick-up device adopts the far-?eld type 
or the near-?eld type can be determined by checking Whether 
an SIL is placed on an optical axis. For example, it can be 
checked mechanically or electronically Whether or not the 
SIL is moved. The mode of the optical pick-up device can be 
informed according to the position of the SIL. 

First, When the optical pick-up device is set as a near-?eld 
optical pick-up, the optical pick-up device reads a push-pull 
signal from the optical disc (S912). Here, When the push-pull 
signal is detected, reproduction of the optical recording 
medium is started (S914) (S904). 

If the push-pull signal is not detected, the kind of optical 
disc is checked again (S916). Namely, the optical pick-up 
device is changed to a far-?eld optical pick-up, and then a 
pre-pit signal is read (S913). 
When the optical pick-up device is set as a far-?eld optical 

pick-up, the optical pick-up device reads a pre-pit signal from 
an optical disc (S913). Here, it the pre-pit signal is detected, 
reproduction of the optical recording medium is started 
(S915) (S904). 

If the pre-pit signal is not detected, the kind of optical disc 
is checked again (S916). Namely, the optical pick-up device 
is changed to a near-?eld optical pick-up and then a push-pull 
signal is read (S912). 

Although the embodiment con?gured to alloW the optical 
pick-up device to reproduce an optical disc in the near-?eld 
type and far-?eld type, the present invention may be effec 
tively used for an optical pick-up device that may reproduce 
only in the near-?eld type. 

For example, it is determined that an optical disc cannot be 
reproduced When an SIL is placed on an optical axis and a 
push-pull signal is not detected as a result of detection 
thereof. 

Accordingly, damage to an optical device can be prevented 
from occurring in a process of trying to reproduce an optical 
disc reproduced in the far-?eld type With a near-?eld type 
optical pick-up device. 

In the present invention, an optical disc reproduced in the 
near-?eld type is distinguished from an optical disc repro 
duced in the far-?eld type, so that an optical pick-up that 
interchangeably adopts the near-?eld type and the far-?eld 
type can perform speedy and safe reproduction of optical disc 
according to the kind of optical disc. 

It Will be apparent to those skilled in the art that various 
modi?cations and variations can be made in the present 
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invention. Thus, it is intended that the present invention cov 
ers the modi?cations and variations of this invention provided 
they come Within the scope of the appended claims and their 
equivalents. 
What is claimed is: 
1. A method for optically reproducing data from an optical 

recording medium, comprising: 
distinguishing a type of an optical pick-up device; 
determining a manner for distinguishing a type of the opti 

cal recording medium according to the distinguished 
type of the optical pick-up device; 

performing a detection of either a push-pull signal or a 
pre-pit signal from the optical recording medium 
according to the determined manner; and 

sWitching the optical pick-up device from the distin 
guished type of optical pick-up device to another type of 
optical pick-up device When the detection of the push 
pull signal or the pre-pit signal has failed. 

2. The method of claim 1, Wherein the step of distinguish 
ing comprises: 

checking Whether a SIL (solid immersion lens) is placed on 
an optical axis. 

3. The method according to claim 1, Wherein the step of 
determining a manner for distinguishing a type of optical 
recording medium according to the distinguished type of 
optical pick-up device comprises: 

determining the manner to be a detection of the push-pull 
signal if the distinguished type of optical pick-up device 
is a near ?eld type. 

4. The method according to claim 1, Wherein the step of 
determining a manner for distinguishing a type of optical 
recording medium according to the distinguished type of 
optical pick-up device comprises: 

determining the manner to be a detection of the pre-pit 
signal if the distinguished type of optical pick-up device 
is a far ?eld type. 

5. The method according to claim 1, further comprising: 
reproducing the optical recording medium With the 

sWitched optical pick-up device. 
6. A device con?gured to optically reproduce data from an 

optical recording medium, comprising: 
an optical pick-up device; 
a controller con?gured to 

distinguish a type of the optical pick-up device; 
determine a manner for distinguishing a type of the 

optical recording medium according to the distin 
guished type of the optical pick-up device; 

perform a detection of either a push-pull signal or a 
pre-pit signal from the optical recording medium 
according to the determined manner; and 

sWitch the optical pick-up device from the distinguished 
type of optical pick-up device to another type of opti 
cal pick-up device When the detection of the push-pull 
signal or the pre-pit signal has failed. 

7. The device of claim 6, Wherein the controller is con?g 
ured to 

determine the manner to be a detection of the push-pull 
signal if the distinguished type of optical pick-up device 
is a near ?eld type, and 

determine the manner to be a detection of the pre-pit signal 
if the distinguished type of optical pick-up device is a far 
?eld type. 


